UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IX
75 Hawthorne Street
San Francisco, CA 84105

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY
1110 West Washington Street
Phoenix, Arizona 85007

June 21 2617 ,//"‘i\ Formatted: Font: (Default) Times New Roman, 11 pt J

Catherine Jerrard

Program Manager/BEC

-AFCEC/CIBW

F706 Hangar Road Rome, New York 13441

Subject; EPA/ADEQ Comments on March 2017 Decision Tree and Critenia for Enhanced
Bioremediation; Transmiital of EPA/ADEQ Checklist for EBR Monitoring Program, S8T12 Fuels

Spill Bite, Former Williams Air Force Base, Mesa, Arizona

Dear Ms. Jerrard:

The US Environmenial Proteciion Agency (EPA) and Anzona Depariment of Environmental
Quality (ADEQ), “the Apencies” joint technical team has reviewed Air Foree’s {(AF’s) March
2017 Decision Tree and Criteria for Enhanced Bioremediation (“Decision Tree”) for the §T12
Fuels Spill Sute, and compared it to the May 2014 Final Remedial Desion and Remedial Action
Work Phn { RD h‘;‘«‘« P) the \{arch 4(}1( Drraft } inal /‘&ddbndum #2 1o the RDVEAWP, and o

g i d during the Mav 11, 2017
Bdbf.’, Liubum ham ( B(I b con ce call, along wnh oﬂm data from the site. Although 11 is still
onr collective technical opinion that ERR alone cannot reduce the estimated 400,000+ palions of 1 Formatted: Font color: Dark Red J
et foel remaining 1o the subsurface at ST012 o volatile organic compound (VOO concentrations b
that will not contaminate groundwater to levels above their Maximum Contaminant Levels (MCLs)
in fhe next 20 vears, we understand that 1§ s nevertheless the desire of the Air Force to proceed
with EBR at this time. This changes the sile vemediation discussion from whether or not to
proceed with EBR fo what the Agencies reguire for the Al Force {o be able {o proceed with EBR
considering the present condition of the site.

1 Formatted: Font color: Dark Red J

The Agencies have prepared the attached Checklist to vrovide AF with a list of data needs that f Formatted: Font color: Dark Red )
should be meorporated mnto the final EBR workplan to develop a robust monitoring program o iy i ]
- - - A = ~ = — i Formatted: Font color: Dark Red
enable futore evaluation of EBR effectiveness. We also offer the following comuments on ihe N
March 2017 Decision Tree.  Some of these comments reflect concerns that have been expressed
mrevicusly, and others are new commenis,

General Comments

1. Page | of decision tree, fourth box in flowchart says “Monitor baseline conditions”, and times _—— Formatted: Font color: Dark Red |
tHus activity to ocour after the start-up of extraction activitizs. This needs to oocur prios 1o any )

exiractons of injections fo provide valid data. Performing this basehue data before any exiractions

or iections 18 promised mn Section 5.1 of the Addendum #2, Bemedial Design and Remedial

Action Work Plan for Operable Unit 2, Revised Groundwater Remedy, Site 31012, Former

Williams Al Force Base, Mesa, Arizona. Section 5.1 of this document states that: “Frior to EBR { Formatted: Font color: Dark Red J
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injection and extraction activiiies, sampling will be conducted io delenmine baseline conditions and
o adjust operational strategy based on conditions in the field.”

2. A full delineation of the benyene contaminaied areas has not been completed in any of the three
hvdrogeologic units. Without kuowing the full extent of the current benzene concentration
distributions, it cannot be determined if the plames continue to migrats. Slides from the February - Commented [DE1]: Add “or if they are shrinking”
14, 2017 BCT meeting clearly wndicate that areas with benzene concentrations in groundwater |
greater than S ug/L bave not been fally delineated, as large portions of this contour line are dashed
(indicating the delineation is mferred) in the Cobble Fone (C4) and Upper Water Bearing fone
(UWEBZ), with sinaller portions of the contour line being dashed in the Lower Saturated Zone

a3 Observation of the benzene isoconcentration line i the CF (slide 22) also shows that the
downgradien! perimeter wells in the C7 are generally 250 feet or more from the SEE wells; thus
mgration of the dissolved phase in the hvdrogeologic unit 1s effectively masked by the distance [o
the downeradient wells, Besides the lack of benvene plume delineation o the north and east, as 1 Commented [D2]: | don't fully understand this ¢ }
shown i slide 23 the extent of the benzene plume to the southwest may not be defined.
According o the data provided in June 2017, €222 was last sampled on 10/10/2016, and benzene
was less than 1 ue/L. However, the weekly field reports show that 0.66 feet of LNAPL were found
in this well on 11/4/2016. Thus, i is not clear that the benzene concentration in this well remains
below 3 ug/l (e, mple difution may have cansed this low measurement). The horing fi
L8757 had numerous photoionization detector (PID) readings in the range 08 40 16 74
million Voi»ume ( DRIy} f;‘qm 140 10 160 feet I}eiow ground au;‘fhge. Note that g benzens o { Commented [DESRA]: No— 15757 is south and west of
concentration of 30 ppmv in soil vapor is equivalent to 700 ug/L in groundwater under equilibrium L €792 there is no G2 well at that lacation.
conditions {(based on the benzene dimensionless Henry's Law coeflicient 0f §.233. Accordimg to )
Attachiment 4, Locations and Drilling Plan, footnote §of Field Vanance #4, Additional Sile
Characterization, “If PID screening resulis are > 15 ppmv . .. location may not bound dissolved

i Commented [DE3SR2]: See Dan's explanation

i Commented [D4]: Is this the boring for Well €722 ?

shase contamination.” Addittonal sampling of well €222 s needed, and a CF monitoring well 19

needed i the area of L8257 to verily the exient of the dissolved-phase plume in the CZ in this
area.

b In the UWBZ. benzene groundwater concentrations im wells TTWBZ36 and UWBZ35 are
above 5 ug/L. indicating that the extent of the dissolved phase plume exceeding MCLs 1s not
delineated to the west i this hvdrogeologic zone, PID readings as igh as 50 ppmy in the UWBZ
of sol boring LSZ57 raise important gquestions about the exient of the dissolved phase i that area,
considering the fact that this PID value 1s eguivalent to 700 ug/L in groundwater. Recent
groundwater concentration data for perimeter monitoring wells Y02 (1.7 ug/L, on 3/1/2017 and 2.2
we/l on 471872017 and U8 (6,18 ue/L on 2/6/2017, the first e benzene has been detected in
this well) indicate that the line delineating the extent of benzene concenirations above 5 ug/L
shonld be extended significanily to the east m slide 24,

¢} Shide 26 shows that the extent of the benzene dissolved-phase plume has not been
delmeated in the area of 3B-19 to the west, in the area of L8746 o the south, in the area of SBIS
to the southeast, and in the area of W36 {o the northeast

3. A full delineation of the light novaguecus phase hqud (LNAPL) contarainated areas has not
been completed. Without adeguaie characterization of the LNAPL disinibution ai ST012, the
extent of the areas that reguire remediation has not been defived. Shides from the March 16, 2017
BCT meeting clearly show that the extent of LNAPL bas pot been defined: 1) in the UWBYZ io the
southeast (UWBZ30 area, see shides 17 and 18 and 2% m the LSZ to the southeast i the areas of
3B 18, to the south in the arca of LSZ46. and to the west ai SB19. Also, there is a large distance
between the borings that contamed LNAPL 1o the UWBZ and L5/ on the northem zide of the site
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(LSZ43 and LSZ31) and the one LNAPL-free boring (o the north {(L8Z259), creating cousiderable
ancertainty in the extent of ELNAPL in this direction.

4. Posi- Steam Enhanced Exiraction (SEE) characistization is needed within the thermal treatment

zone (112 of ¥ The Mayv 2014 Fioal REVRAWP states (page 4-9) that the target benzene

+ Commented [D6]; Wording 77

. e 1 5 g - Py 0 / . I3 5 ;
concentrations in the thermal reatment zone 18 100 to 500 /L, as “This conceniration range is { Commented [D7R6]:

predicted to achieve cleanup levels within the 20-vear remedial tuneframe based on modeling of
gronndwater contaminant atfenuation outside the T17s after active EBR”. However, no

sroundwater samples have been obtamed from within the central portion of the

-1 Commented [D8]: “may not be reliable”. 77

eductor pumps, which contained boil educior moiive water and groundwater. Since the | Commented [DESRS]: 5es Darr's rasponse

termination of SEBE, LNAPL has been recovered from many of these mterior wells, mdicating the
likelithood of very high dissolved-phase and LNAPL benzene concenirations remaining m the TTZ.

“ Commented [D10]: How accurately do we know this?

Commented [DETIR10]: 5ee Dan's reponse

anssxons ‘hatwwn ihm /\11 Forw team (md the dgmucs teams haves hxﬁhhuhtcd Lhc fact that

7

/ELFormatted: Font color: Red

\ Formatted: Font color: Dark Red

should be used to determine whether or not

additional treatoent, based on post-SEE soil and groundwater

wnc«:mmtionx

3. 5ol bornogs from within the SEE TT7 are also required to allow much more accurate estimates
of LNAPL and dissolved-phase hvdrocarbon mass, as the current Aw Force estimaies (dated
9/28/15) assumed apparently arhitr(u‘y reductions in each area and zone alue fo 8
providing jusiificatior ase study resulis or data
(ADEG letter dated May 16, 2017, to Ms. Catherine Jerrard),

6. An important consideration for the success of EBR will be ensuring that the injected ferminal
electron acceptor (THA) 1s distributed throughout the area of remaining hydrocarbon
contamination. The EBR and SEE Containment Modeling Report in Appendix E of the Mav 2014
Final RIVRAWP states (page 4-1), “This 60-foot well spacing was determined {o be optimal by an
iterafive process using the sroundwater flow model to assess vanous configurations of the well
fields within the seometry of the treatment areas. Bevond an approximaie well spacing of 75 feet
resulis from the model revealed that sufficient exiraction pumpingz could not be achieved because
of Hmitations associated with the permeability and storage of the aguifer and subsequent loss of
injectate o the natural gradients in these caps between extraction well capture zones.” Despite this
modeling result, Addendum #2 and the Mav 11, 2017 BCT presentation propose injection-
extraction well spacings as much as 250 feet or more. Figores E-1, E-8 and E-15 of Addendum #2,
which are titled, Modeled TEA lnjection Pathlines for the O, UWBYZ, and LS7, respectively,
show that injected TEA would not be disinibuied throw ;zhom the ovals of Targel Ares of Sulfate
Distribution by Injection-Extraction shown on slides 25 = 27 of the May 11, 2017 BCT
presentation, but would travel 1n relatively narrow paths. Speciﬁc examples of discrepancies
between the Modeled THA Injection Pathlines and the Target Area of Sulfate Distribution inchude
ihe fact the TEA pathlines show TEA miected at €212 to migrate downgradient (Fieure E-D)
rather than being extracted at €221, as suggested by shide 25; Figure H-8 shows THEA nyected at
UWBZ32 and UWBZ33 to mugrate downgradient rather thau be captored at UWBZ22 ag suggested
by shide 26; and Fiowre E-15 show TEA niecied at W34 to mugrale downeradient rather than be
captured by LSZ2%, as suggested by slide 27, Itis clear from the TEA Pathline fipures thai the
pmpc»sLd 1] cmm; and LXU&C\}{)!} schemes are not adequate o distribute TEA throushout the

H-aIods,
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The Tune of Remediation Hstimates {for Bnhanced Bioremediation at STO12 {provided to the Air

Force on May 30, 20171 states that the hvdranhic conductivity values for the LSZ and UWBZ used
in the modeling reported in Appendix E are sienificantly lower than what was used 10 previous
modelme. It s not clear how incorporating more realistic hvdraulic conduciivities into the model
will affect the flow of the TEA erther nuder pumping of non-punping condifions.

7.1t 1s not clear what sulfate concentrations are ideal for BTEX degradation at the 81012 site, or
W, hm concentration mayv be mhibitory to the microorganismes. The Decision Tree in the first blue
box states that sulfate concentrations in the range 2,000 — 10.000 ma/L are ideal for microbial

gru\mh .md that wnmntmimns as hiﬁh as 30,600 mg, /L are non- mhlbltow Hu\w Yer, Su’{hf:rsan ol

2000 me/L increase t} s efficiency oi the proce
me/L do not vield increased hydrocarbon oxig

concentrations a‘mwe 4. 060 mg,L may begin (© m}u‘mt suhai reduction, -

8. Addendum #2 proposes to iniect sulfate at a concentration of 320,000 me/L (March 2016
Addendom #2. page 4-7y. After pumping only For a short ime during the injection of sulfate to
help distribute i, Addendum #2 and the E)ecmum {Tree then proposes to terminate extraction and
allow the snifate {o distnibute by &
Hustrate the concentrations of a conservative tracer (meant to represent sulfate) myected at a S
concentration of 320,000 me/l in each of the three hvdrologic zones over the next 1990 days

(Fieures B-2 to B-7. E-9 to E-14, and E-16 to H-21). These figures show significant roigration of ",

sulfate offsite at concentrations greater than the sc-;ondmy MOCL for sultate of 250 me/E (Figures
E-7 and B-213, and sulfate concentrations high encugh to inhibit micrebial srowth over large
portions of the UWBZ and LSZ 1990 davs (approximaiely five and one half vears) after sulfate
injection (Figure E-14 and E-21).

Another thing t note on ihe figures from Appendis E depicting racer concenirations due io

g ifusion effects is that these figures predict that 1 would take a8 rouch as 5.5 vears
(1950 da‘v»b for the suliate concenirations t reach the 1000 me/L range where sulfate reduction is
maxamized throughout the arcas that are believed fo contain ENAPL. This situation is not kelv to
be alleviated by the addition of a couple injection or extraction wells as proposed m the May {1,
2017 BCT presentation

Per the Decision Tree {page twol, microbial analvses would occur 6 to 36 months after the mutial
subiate injection. for the purpose of monitoring EBR stimulation. However, if sulfate migration
will take as much as 5.5 vears to reach the concentrations throusghout the areas believed to contamn
LNAPL, then EBR monitoring needs to occur in arcas where sulfate hag alreadv reached prime
concentrations

Om page 3 of the Decision Tree, top hox with the subtitle “Decision Objective: Transition Critenia
Achieved?”  This box states that the time frame of these analvses is between 18 and 36 mounths
after the fust iniection, One of the metrics mentioned iz “Sulfate distributed o support ongoing
MNA”. It 15 unclear how it can be determnined #f sulfate is correctly distributed {spatially, or at
proper concentrabions) throuzhout areas believed o contam LNAPL if this distribution may take
up to 5.5 vears. The same can be said of the oriteria contamed in the second box, mcluding
benzene hall-hives in the three rxones, throughout all areas containing LNAPL.

i Commented [D12]: Reference List 77

" Commented [DE13R12}: Suthersan, 5. K Houston, M.

Schnobrich;and k Horst, Engineered Anaerobic Bio:
Oxidation Systems for Petroleum Hydrocarbon Residual
Saurce Zones with Soluble Sulfate Application; Ground
Water Monitoring & Remediation, 31{3)41-46, 2001,

" Commented [DEY4): Al-Zuhair, S, MLH El-Naas; and H.

AlzHassani, Sulfate inhibition effect on sulfate reducing
bacteria; Journatof Biochemical Technology, 1(2}:39-44;
2008.

diffusion. Addendam #2 provides figures to

Commented [D15]: “diffusion” implies molecular
diffusion; which in trivial compared to hydrodynamic
dispersion {mixing due to velocity variations). Did they lise
the word "diffusion” or"dispersion” ?

Commented [DE16R15]: They mention dispersion in one
place; and respanse to comments states dispersivity and
diffusion~ il try:to.coverthe bases and:use both.

- Commented [D17]: Same comment as above
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Specific Comments on Declsion Tree

Q. The first vellow box calls for monitoring LNAPL levels, and that <1 fvweek’ accumulationin a
well i3 “ideal” and <& fi/week s “non-mbubiiing”. I is not clear in which wells LNAPL levels
will be monitored. LNAPL moniforing m proposed extraction wells was termuinated when the
pumps were installed as AMEC claims thev cannot monitor for ENAPL with the puops in place.
The March 2016 Draft Addendum #2 to the REVRAWP states on page 4-11, “H roobile LNAPL is
ohserved in a new or exashing injection well, the LNAPL will be removed, to the extent practical
prior to injections. If sustamed recovery of LNAPL 18 possible, TEA myection at that location will
be delaved.” This would seem to indicate that ENAPL levels 1n injeciion wells 18 o be monitored.

What 13 the basts for sayving that *< 1 feeek’ is ideal” and < & fiweck’ 15 “non-inhibiting” and
EBR should proceed? In the second vellow box of the Decision Tree, itstates, “LNAPL removal 1 Commented [D18]: Good question }
is generally more efficient than FBR. ENAPL not remnoved can merease EBR umeframe.” This
statement appears to be contradiciory to the implication that INAPL accomulations of up io 1
ft/week in an jection well are acoeptable for proceeding with EBR. Several of the planned
miccton wells, includine CZ11 VIWBZ10 UIWRZ33 TIWRZ16 WIT WAT 1857250 18748 and
18749 have recently and continuowsly contuined L NAPL under non-puniping conditions and thus

are not likely 1o be useable as injectivn wells in the mnediate fulue, .} Commented [DET9]: In response ta Dan's comments, |
suggest adding: “The Agencies support the physicalremaval
of LNAPL wi and when ible inorder to

16, The st vellow box states thai if the hydraulic response 18 not consistent with expectaiion, then
the distribution (presumably of sulfate) mav be affected. What s the expected byvdraulic response?
What are the planned extraction rates for each extraciion well and expecied drawdowns in cach of

the wel

i‘reducethe remédiation fimeframe”

locations, potentially temperature should be monitored and wail for stabilization. This appears to
be contradiciory to the -AF’s objections that continucus groundwaler exiraction for contamment
would have a negative effect on EBR because we would adversely affect the temperaiures that are
currently advaniageous o EBR, and would pull dissolved oxveen into the svsiem, and thereby alter
ihe redoy conditions. The May 2014 Final RD/RAWP that was approved staied “The approach io
remediating the LNAPL -impacted zone outside the TTZ combines the technolozies of groundwater
recireniation with the addition of termunal electvon acceptor (TEA)Y, and plirne contamment.”
{Section 3.5 hirst sentence). The description of the EBR design zoes on fo sav “Frocess equipment
will be instalied for integrated operations for active remediation and containment of the three
hyvdrologic zones (CZ, UWEBZ and L.87)." and “The overall svstem will be hydrankically designed
to capture and maintam the plume geometry.” The EBR and SEE Contamment Modeling Report
m Appendix E states “The approach (o remediating the LNAPL mpacted zone outside the TTZ
combines the technologies of groundwater recirculation with the addition of terminal electron
acceptor { TEA), and plume containment, followed by a period of natural aitenuation and
groundwater monitoring.” Based on the Mav 2014 Final RID/RAWP, containroent was an integral
part of the planned EBR. 1t 15 not ¢lear why was not a part of the Addendum #2

ik Plan,

11 should be noted that temperature data provided m Section V1 of the Aprid 29 — Mayv 12, 2017
ST012 Stie Operations Report shows that virtually all of the area i the three hydroseclogic zones
of the sile that are proposed for Phase | EBR (see shdes 25 t0 27 of the Mav 11, 2017 BCT

call)y remain at sisnificanily elevated temperatures, with termperatures as high as 270°F
in Mav 2017 Thas, it is not likelv that these areas will be good candidates for imtiation of EBR in
the near future. Puinping to extract ot grovndwaier and pull ambient fermperature sroundwater
nto the area mav increase the rafe of cooling and create conditions amenable to EBR more guickly

conference
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than allowmg cooling ouly by natural groundwater flow,

12. The first gray box seems to indicate that sulfate is expected to arrive af the extraction wells 10
weeks (o one vear after miections siart. What is the basis for this rather significant range in travel
times expected between injecton and extraction wells?

13. 'I'he parametef% ) be mfmimred m the fmt bhw hox st mciude W4 (’)(‘9 in ﬂmundwater, With

dated March 1” ”( ) mmt o‘f the remaining VOCs are in Ehﬂ I \A}’E 0ot dmsolwd i
groundwater. In order {o demonstrate that EBR 15 thLU(’ the de bll"d elfect
: henzene concentrations in the LNAPL

surably and significantly decreasing. % Commented [D20]: Good point

1. The first blue box states “Decreasing VOCs m the presence of sulfate may mdicate
dc, sradation.” While this statement 18 true, 1t must be recalled that injection of laree volumes of
water conlaining sulfate will defimitely dilute VOC concentrations iu sroundwater, and displace the
contaminated groundwater. This should not be mistaken for degradation. Decreasing VOC
concentration ater should ondy be considered to mdicate degradation afier i has been
determined that the appropriate iological communities are present and that they ave deerading
VOCs (ncluding benzene). Groundwater data from across the site after THA miection should be
used in the evaluation.

15, The first blue box and the fing] gray box state that “If degradation by 8RB cannot be
demonsirated after other mocasures, consider alternate technologies” and lists pump-and-treat and
chemical oxadation as the tec hnﬂ}oa,mb to be evalualed. Neither of these lechnolonies are
apitopriate Tor laree guaniity . the mote than 400,000 sallons of E NAPL that

are believed o be o this SEEH hax bwn foond to be effective for LNAPL at this sife and -+ Commented [D21]: Pump-and-treat would contain the
should be considered i EBR i3 noi found to be effective, plume, though, if they're willing to pay for its operation
“forever”

16. The second blue box and the white box (page 3} list Target Numencal Conditions of average
.md mdmmum benzc 1e CONC Ontmnom m each of the three hwdroluvm Z0ngs that are resented in

Add;twmi mmieim}:{ usm;“ an zmmmlﬂupo.n madeim}:{ am@m&ch bh(ﬂlid be med [ detenmm

whether or not the 3EE 117 requues silditions] reatment, based on post-SEE sail and
groundwater concentrations) " Commented [D22]; Refer to the EBR Checklist for

and correspond ?

17. Second blue box: Shows that for the UWBZ, the maximum permissible benzene concentration
for tramsition to Monitored Natural Altenuation (MNA) is 1400 /L in groundwaier. The May
2014 Final RD/RA WY states on page 4-9 that the target benzens concentrations in the thermal
treatment zone 1s 100 o 500 uﬁfL as “This concentration range is nruhuc.d {0 achieve cleanup
levei % (] 4

appear contrad Lmy
i hohtedthe ¥

oS dddﬁwnal ’m,aimcm babed on mm SLL :,011 and g ndxmi or wnmmmiwnb

\ Commented [D23}: Same comment 85 inNo. 15

18, The second vellow box states that the Desived Trend for Sulfate migration is that it nof migrale
cutside of the EBR area. Ficure E-4 predicis that sulfate will be migrating out of the EBR arcam
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the C7 within 150 davs of igection at wells CZ12, C214, and CA16, and Figure E-7 of Addendum
#2 predicts that this will continue for more than 1990 davs. Figure E-15 predicts that sulfate
indected at W34 will puerate out of the EBR area. This would indicate the need for

recirculation/containment troughout EBR, The Agencies are particnlarly concerned that reinedial - Formatted: Font color: Dark Red
ivities Ty ST 5 ¥ ¥ yalol ality do die & st j M ;

acfmttw\. ‘ﬂzr ST12 must not degrade ?Ka‘ﬁ:i guaht‘y down gradient of the site that could impact | Formatted: Font color: Dark Red
private or City of Mesa supply wells in the future, S

~ ‘;‘ Formatted: Font color: Dark Red

19. The second vellow box states that the Degired Trend for Arsenic Concentrations 1s “Arsenic | Formatted: Font color: Dark Red

(N AU S "

concentrations exceed MOLs”. The desired trend should be for the arsenic concentrations o not
exceed MCLs. Arsenic should not be mjected with the sulfate solution at concentrations that
exceed the MClLs,

p
s ,,/‘"45\ Formatted: Font: Bold
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Please contact us if vou have any questions about this letter.

Smeerely

Carclvn ¢’ Alineida

Wayne Miller

Remedial Proiect Manager, EPA

Remedial Project Manager, ADEQ

co: Avdis Bickey, AVCEC

*_[ Formatted: Indent: Left: 0"
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